
Figure S1: PRILE flowchart illustrating the study design, experimental groups, outcome 

assessment methods, key findings, and conclusions. 

 

 

 

JUSTIFICATION
Evidence on the effect of sealer placement techniques on void formation in flattened root canals is 

limited and inconsistent, and, to the best of our knowledge, has not been investigated for the recently 
introduced BC Universal Sealer.

OBJECTIVE
To evaluate the influence of four sealer placement techniques on void formation within the filling material and at the sealer-

dentin interface in flattened root canals obturated with BC Universal Sealer using the single-cone technique.

ETHICS COMMITTEE
Approved by the local Ethics Committee.

SAMPLES
Extracted human mandibular premolars, with flattened canals.

GROUPS (n=9)
Group 1: Single-cone obturation, with BC Universal Sealer inserted using a syringe/tip (control) 

Group 2: Single-cone obturation, with BC Universal Sealer inserted using a syringe/tip and indirect ultrasonic activation 
(IUA) 

Group 3: Single-cone obturation, with BC Universal Sealer inserted using a syringe/tip and direct sonic agitation (DSA) 
Group 4: Single-cone obturation, with BC Universal Sealer inserted using a syringe/tip and lentulo spiral

OUTCOME(S) / METHODS USED FOR OUTCOME ASSESSMENT
-Radiographic evaluation (buccolingual and mesiodistal), analysing the proportion of voids from the cemento-enamel junction 

to the radiographic apex. 
-Cross-sectional evaluation (coronal, middle, and apical thirds) analysed under macro photographs for the presence of voids 

between the obturation material and root dentin walls or within the obturation material.

RESULTS
Radiographic evaluation showed that the Syringe + DSA and Syringe + Lentulo groups presented fewer voids 

than the Syringe + IUA group.
In the cross-sectional evaluation, the Syringe + IUA group presented more voids than the Syringe + DSA and 

Syringe + Lentulo groups in the coronal and middle thirds.
Neither technique showed a significant difference when compared with the syringe-alone group

CONCLUSIONS
Indirect ultrasonic activation of BC Universal Sealer was associated with more voids than direct sonic agitation 
or a Lentulo spiral in flattened root canals; neither of these differed significantly from syringe delivery alone.
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